INTRODUCTION
The violation of the CP symmetry plays a central and fundamental role in modern particle physics. One of the reasons is that this phenomenon could guide us to physics beyond the Standard Model. To this end it is crucial to search for processes or relations among CP-violating observables that can be predicted in a clean way in the Standard Model framework and are not a ected by hadronic uncertainties.
Within the Standard Model of electroweak interactions 1], CP violation is closely related to the Cabibbo-Kobayashi-Maskawa matrix (CKM matrix) 2, 3] connecting the electroweak eigenstates of the d-, s-and b-quarks with their mass eigenstates. Whereas a single real parameter { the Cabibbo angle { is su cient to parametrize the CKM matrix in the case of two fermion generations 2], three generalized Cabibbo-type angles and a single complex phase are needed in the three generation case 3]. This complex phase is the origin of CP violation within the Standard Model.
It turns out that CP-violating observables are proportional to the following combination of CKM matrix elements: 1) Invited plenary talk given at Beyond the Standard Model V, Balholm, Norway, April 29 { May 4, 1997. To appear in the proceedings. 
turns out to be very useful. This parametrization is a modi cation of the Wolfenstein parametrization 6] making not only the hierarchy of the CKM elements, but also the dependence on the angles = ( ; ) and = ( ; ) of the usual \non-squashed" unitarity triangle of the CKM matrix explicit 7] . This triangle is a graphical illustration of the fact that the CKM matrix is unitary and is sketched for completeness in Fig. 1 .
A BRIEF LOOK AT CP VIOLATION IN K DECAYS
Although CP violation was discovered already in 1964 by observing K L ! decays 8], so far CP violation has been measured directly only within the neutral K-meson system, where it is described by two complex quantities called " and " 0 which are de ned by the following ratios of decay amplitudes:
While " = (2:26 0:02) e i 4 10 ?3 parametrizes \indirect" CP violation originating from the fact that the mass eigenstates of the neutral K-meson system are not eigenstates of the CP operator, the quantity Re(" 0 =") provides a measure of \direct" CP violation in K ! transitions. The CP-violating observable " plays an important role to constrain the unitarity triangle 9] and informs us in particular about a non-vanishing, positive value of .
Despite enormous e orts, the experimental situation concerning Re(" 0 =") is still unclear at present. Whereas the CERN experiment NA31 nds Re(" 0 =") = (23 7) 10 ?4 indicating already direct CP violation, the result Re(" 0 =") = (7:4 5:9) 10 ?4 of the Fermilab experiment E731 provides no unambiguous evidence for a non-zero e ect. In the near future this situation will hopefully be clari ed by improved measurements 10]. From a theoretical point of view, analyses of Re(" 0 =") are very involved and su er at present from large hadronic uncertainties 9]. Consequently that observable does not allow a powerful test of the Standard Model description of CP violation unless the hadronic matrix elements of the relevant operators are under better control. The major goal of a possible future observation of Re(" 0 =") 6 = 0 would probably be the unambiguous exclusion of \superweak" models of CP violation 11].
More promising in respect of testing the CP-violating sector of the Stan- At present the observed CP violation in the K system can be described successfully by the Standard Model. This feature is, however, not surprising since so far only a single CP-violating observable, ", has to be tted. Consequently many di erent non-standard model descriptions of CP violation are imaginable 5] . From the brief discussion given above it is obvious that the K-meson system by itself cannot provide the whole picture of CP violation.
Therefore it is essential to study CP violation outside this system. In this respect the B system appears to be most promising which is also re ected by the tremendous experimental e orts at future B factory facilities 14]. Let me note that there are also other interesting systems to investigate CP violation and to search for physics beyond the Standard Model, e.g. the D-meson system where sizable mixing or CP-violating e ects would signal new physics because of the tiny Standard Model \background" 15]. Unfortunately I cannot discuss these systems in more detail in this presentation and shall focus on B decays in the subsequent section.
CP VIOLATION IN B DECAYS
As far as CP violation and strategies for extracting angles of the unitarity triangle are concerned, the major role in the B system is played by nonleptonic decays which can be divided into three decay classes: decays receiving both tree and penguin contributions, pure tree decays, and pure penguin decays. There are two types of penguin topologies: gluonic (QCD) and electroweak (EW) penguins originating from strong and electroweak interactions, respectively. Interestingly also the latter operators play an important role in several processes because of the large top-quark mass 16] .
In order to analyze non-leptonic B decays theoretically, one uses low energy e ective Hamiltonians that are calculated by making use of the operator product expansion yielding transition matrix elements of the structure
The operator product expansion allows one to separate the short-distance contributions to Eq. (7) from the long-distance contributions described by perturbative Wilson coe cient functions C k ( ) and non-perturbative hadronic matrix elements hfjQ k ( )jii, respectively. As usual, denotes an appropriate renormalization scale. Examples for such Hamiltonians and a discussion of the technicalities arising in calculations of Wilson coe cients beyond the leading logarithmic approximation can be found in a recent review 17].
CP Asymmetries in Neutral B Decays
A particular simple and interesting situation arises if we restrict ourselves to decays of neutral B q mesons (q 2 fd;sg) into CP self-conjugate nal states jfi satisfying the relation (CP)jfi = jfi. In that case the corresponding time-dependent CP asymmetry can be expressed as . For a detailed discussion of these and other strategies the reader is referred to reviews on this subject, e.g. 16, 24] .
A decay appearing frequently as a tool to determine the angle of the unitarity triangle is B s ! 0 K S . There, however, penguins are expected to lead to serious problems { more serious than in B d ! + ? { so that this mode appears to be the \wrong" way to extract 16]. Other strategies allowing meaningful determinations of this angle will be discussed in a moment.
CP Violation in Non-leptonic Penguin Modes
In A lot of statistics is required, however, and the natural place for these experiments seems to be a hadron machine. The feasibility of untagged strategies to extract CKM phases depends crucially on a sizable width di erence ? s and it is not yet clear whether it will turn out to be large enough to make these studies possible. The B s system provides also an important probe for physics beyond the 
Extracting CKM Angles with Amplitude Relations
Since mixing e ects are absent in the charged B system, the measurement of a non-vanishing CP asymmetry in a charged B decay would give unambiguous evidence for direct CP violation thereby ruling out \superweak" models. Such CP asymmtries arise from interference between decay amplitudes with both di erent CP-violating weak and CP-conserving strong phases. Whereas the weak phases are related to the CKM matrix, the strong phases are induced by strong nal state interaction e ects and introduce severe theoretical uncertainties into the calculation destroying in general the clean relation of the CP asymmetry to the phases of the CKM matrix.
Nevertheless there are decays of charged B mesons which play an important role to extract angles of the unitarity triangle, in particular for . To this end amplitude relations { either exact or approximate ones based on avor symmetries { are used. A recent review of these methods can be found in 16]. The \prototype" is the approach to determine with the help of triangle relations among B ! DK decay amplitudes proposed by Gronau and Wyler 31] .
Unfortunately the corresponding triangles are expected to be very \squashed" ones. Moreover one has to deal with additional experimental problems 32], so that this approach is very di cult from a practical point of view. Recently more re ned variants have been proposed by Atwood, Dunietz and Soni 32].
About three years ago, several methods to extract CKM angles were presented by Gronau, Hern andez, London and Rosner who have combined the SU(3) avor symmetry of strong interactions with certain dynamical assumptions to derive relations among B ! ; K; KK decay amplitudes 33]. This approach has been very popular over recent years and requires only a measurement of the relevant branching ratios. A closer look shows, however, that it su ers despite its attractiveness from several problems: the SU(3) relations are not valid exactly, QCD penguins with internal charm-and up-quarks play in certain cases an important role, and interestingly also EW penguins lead to complications. In order to eliminate the EW penguin contributions, usually very involved strategies are needed. A detailed discussion of all these methods (mainly to extract ) is beyond the scope of this article and the reader is referred to a recent review 16] of the combined branching ratios and on the amplitude ratio r jT 0 j=jP 0 j (20) of the current-current and penguin operator contributions to B d ! K as can be seen in Fig. 2 . If we look at that gure we observe that R = 1 is a very important special case. For R > 1 constraints on require some knowledge about r, i.e. jT 0 j, e.g. from B + ! + 0 , \factorization", or hopefully lattice gauge theory one day. On the other hand, if R is found experimentally to be smaller than one, bounds on can always be obtained independent of r. The point is that 0 takes a maximal value In conclusion, I hope that the aspects of CP violation in K and B decays that I have selected for this presentation have convinced the reader that this phenomenon provides powerful tools to probe new physics. More advanced experimental studies of CP-violating e ects in the Kaon system and the exploration of CP violation at B physics facilities are just ahead of us. In the foreseeable future these experiments may bring unexpected results that could shed light on physics beyond the Standard Model. Certainly the coming years will be very exciting!
